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DISK DRIVE WITH AN ADJUSTABLE 
MOTOR AND METHOD FOR ADJUSTING 

ROTATION SPEED OF THE MOTOR 

FIELD OF THE INVENTION 

The invention relates to a disk drive, more particularly to a 
disk drive With an adjustable motor and method for adjusting 
rotation speed of the motor. 

BACKGROUND OF THE INVENTION 

The rapid advent of personal computer brings lots of 
improvement to the external peripheral devices. A hard disk, 
a disk drive, an optical recording and reproducing instrument 
(DVD player), an image scanner, and a printing machine are 
some common external peripheral devices and are generally 
used in of?ces. Among them, the disk drive is prevalent for 
data storage. The DVD (digital versatile disc) of the latest 
development has 17 GB storage capacity, possesses high 
transmission characteristics, and causes Wide utility of the 
DVD player by the consumers. 

FIG. 1 shoWs a partly perspective vieW of a conventional 
disk drive 100 to include a driving motor 120 for rotating an 
optical disk 200 disposed thereabove, and a reading mecha 
nism 140. The reading mechanism 140 includes a guide rail 
142 and a pick-up head 144 retained slidably in the guide rail 
142 beloW the optical disk 200 for reading the same. During 
the reading operation, the laser beam in the pick-up head 144 
Will focus continuously along the track in the optical disk 200 
so as to read the data While traveling reciprocally along the 
guide rail 142. 

The driving motor 120 needs to rotate at high speed in order 
to increase the reading capacity of the pick-up head 144. 
Presently, in some of the disk drives, the driving motor is 
arranged in such a manner to rotate the most at 10000 rpm. 
HoWever, When the driving motor is thus arranged, the fol 
loWing draWbacks result: 

(i) chucking noise results due to high rotation speed of the 
optical disk 200; 

(ii) vibration of the optical disk 200 caused due to high 
rotation speed along a horiZontal plane may cause inde?nite 
focusing and tracking of the laser beam in the pick-up head 
144; 

(iii) vibration of the optical disk 200 is aggravated in case 
the latter itself is formed With scratches, labels, or deformed 
track, and eventually may lead to a sudden rupture of the 
optical disk under high rotation. 

SUMMARY OF THE INVENTION 

Therefore, the obj ect of the present invention is to provide 
a disk drive having an adjustable motor Which is adapted to 
adjustably rotate the optical disk and the method thereof for 
adjusting the rotating speed of the driving motor so as to 
overcome the aforesaid draWbacks resulting from the use of 
the conventional disk drive. 
A method for adjusting rotation speed of a driving motor in 

a disk drive prior to sWitching on of a computer is proposed in 
accordance With the present invention. The method compris 
ing the steps of: (a) inputting an external signal into the disk 
drive; (b) converting the external signal into a predetermined 
value in such a manner to replace a default value stored Within 
a memory device by the predetermined value such that the 
memory device is eventually stored With the predetermined 
value, Wherein the default and predetermined values are dif 
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2 
ferent from each other; and (c) rotating the driving motor 
according to the predetermined value. 

In another aspect of the present invention, a disk drive is 
proposed to include: a driving motor for driving an inserted 
optical disk; an external module for generating an external 
signal; a memory device stored With a default value; a con 
verter linked to the external module and the memory device, 
and capable of converting the external signal inputted from 
the external module into a predetermined value different from 
the default value in such a manner to replace the default value 
by the predetermined value such that the memory device is 
eventually stored With the predetermined value; and a control 
unit for adjusting the driving motor to rotate according to the 
predetermined value. The converter is activated When elec 
tricity is ?oWed thereinto and is de-activated after detecting 
and converting the external signal into the predetermined 
value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of this invention Will 
become more apparent in the folloWing detailed description 
of the preferred embodiments of this invention, With refer 
ence to the accompanying draWings, in Which: 

FIG. 1 is a partly perspective vieW of a conventional disk 
drive, illustrating hoW a pick-up head for reading an optical 
disk is actuated; 

FIG. 2 is a block diagram, illustrating the components of 
the preferred embodiment of a disk drive according to the 
present invention; 

FIGS. 3a to 30 respectively shoW the components and the 
preferred embodiment according to the method of the present 
invention, illustrating the steps for adjusting rotation speed of 
the driving motor in the disk drive; 

FIGS. 4 is a block diagram representing the steps according 
the preferred embodiment of the method of the present inven 
tion; 

FIGS. 5a to 5d respectively shoW the components and the 
modi?ed preferred embodiment according to the method of 
the present invention, illustrating the steps for adjusting rota 
tion speed of the driving motor in the disk drive; 

FIG. 6a shoWs a graph representing the state When the 
rotation speed of the driving motor in the disk drive of the 
present invention is adjusted from a high speed to a loW speed; 
and 

FIG. 6b shoWs a graph representing the state When the 
rotation of the driving motor in the modi?ed disk drive of the 
present invention is adjusted from a high speed to a loW speed. 

DETAILED DESCRIPTIONS OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 2, the preferred embodiment of a disk 
drive according to the present invention is shoWn to include a 
driving motor 60 for driving an inserted optical disk (see FIG. 
1), an external module 30, a memory device 40, a ?rmWare 
20, and a control unit 50. The disk drive is generally installed 
Within a personal computer for reading the inserted optical 
disk. 

As illustrated, the ?rmware 20 is provided With a signal 
converter 22 that is linked to the external module 30 and the 
memory device 40. The external module 30 is capable of 
inputting an external signal into the converter 22, Where the 
external signal is converted into a predetermined value (A) 
Which is stored Within the memory device 40 in such a manner 
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that the ?rmware 20 Will drive the driving motor 60 via the 
control unit 50 to rotate at a speci?c speed corresponding to 
the predetermined value (A). 

Referring FIGS. 3a to 30, the method for adjusting the 
rotation speed of the driving motor 60 in the disk drive of the 
present invention is shoWn. As illustrated in FIG. 3a, the 
memory device 40 is stored in advance With the default value 
(a), i.e. the driving motor 60 is arranged to rotate at the high 
speed under the safe condition. According to FIG. 3b, the 
external module 30 inputs an external signal (S) into the 
?rmware 20. The inputting operation can be done by pressing 
a press button for a speci?c time second on the external panel 
of the disk drive of the present invention such that the con 
ver‘ter 22 converts the external signal (S) into a predetermined 
value (A) in such a manner that the default value (a) Within the 
memory device 40 is replaced by the predetermined value 
(A). Note that the predetermined value (A) is smaller than the 
default value (a) such that the ?rmWare 20 Will drive the 
driving motor 60 via the control unit 50 to rotate at a loW 
speed. 

In fact, rotation of the driving motor 60 at high or loW speed 
depends on actuation of the press button formed on the exter 
nal panel on the disk drive of the present invention. In case, 
the default value is “0”, the input external signal should be 
“1”. A volatile memory can be employed in the disk drive of 
the present invention in order that the volatile memory is 
stored With the default value “0”. Under this condition, When 
the user inputs the external signal (S), the default value “0” in 
the volatile memory Will be replaced by the predetermined 
value “1” by virtue of electricity ?oW thereinto. Upon cessa 
tion of the electric ?oW into the volatile memory, the latter 
Will be stored With “0” again. 

FIG. 4 shoWs the block diagram representing the method 
for adjusting the rotation speed of the driving motor in the 
disk drive of the present invention. According step 100, the 
disk drive is activated When the personal computer is 
sWitched on. Step 120, the user may select to actuate the press 
button (such as an ejection sWitch) or not. In case, the user 
selects to press the button, the default value “a” in the memory 
device is replaced by the predetermined vale “A” according to 
the inputted external signal (S). The converter is de-activated 
after detecting the predetermined value “A” according the 
step 160. Step 180, under this condition, the ?r'mWare 20 Will 
rotate the driving motor via the control unit 50 according the 
predetermined value “A”. The aforesaid adjustment of the 
rotation speed of the driving motor is completed prior to 
initialiZation of the operating system in the personal com 
puter so that normal operation of the personal computer is not 
affected by rotation adjustment of the driving motor in the 
disk drive. 

Referring FIGS. 5a to 5d, the method for adjusting the 
rotation speed of the driving motor in the modi?ed disk drive 
of the present invention is shoWn. As illustrated in FIG. 5a, the 
memory device 40 employed herein is a non-volatile memory 
device and is stored in advance With the default value (b), ie 
the driving motor 60 is arranged to rotate at the high speed 
under the safe condition. According to FIG. 5b, the external 
module 30 inputs an external signal (S) into the ?r'mWare 20. 
The inputting operation can be done by pressing a press 
button on the external panel of the disk drive of the present 
invention for a speci?c time second such that the converter 22 
converts the external signal (S) into a predetermined value (B) 
in such a manner that the default value (b) Within the non 
volatile memory device 40 is replaced by the predetermined 
value (B). Note that the predetermined value (B) is smaller 
than the default value (b)) such that the ?r'mWare 20 Will drive 
the driving motor via the control unit to rotate at a loW speed. 
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4 
FIGS. 5b and 50 respectively illustrate the state prior to and 

after re-start of the personal computer such that the non 
volatile memory 40 is stored With the predetermined value 
“B”. Note that the value stored Within the non-volatile 
memory device for driving the motor is not affected regard 
less of re-start operation of the personal computer. 

Referring to FIG. 50, in case the default value(b) stored 
Within the non-volatile memory device 40 is (B). When the 
external module 30 inputs the external signal “S” into the 
?r'mWare 20, the default value (b) Within the non-volatile 
memory device 40 Will be replaced by the predetermined 
value (B) by virtue of conversion of the external signal (S) 
With the assistance of the converter 22, Which is generally the 
same as that prior to poWer on of the personal computer, as 
best shoWn in the step FIG. 5a. In the preferred embodiment, 
a ?ash memory can be used instead of the non-volatile 
memory device 40. According the above-mentioned facts, the 
storage ability of the non-volatile memory device is not 
affected no matter the latter is electrically connected to or 
disconnected from a poWer source. The input of the external 
signal (S) only results in replacement of the default value (b) 
in the memory device by the predetermined value (B). 

FIG. 6a is a graph illustrating a ?rst embodiment of the 
rotation speed adjustment of the driving motor from an origi 
nal high speed mode to a relative loW speed mode in the disk 
drive. The deviation of the curved line is due to the variation 
of gravity center and Weight of the optical disk. The curved 
line X represents the angular speed of the driving motor in the 
high speed mode, While the curved line Y represents the 
angular speed of the driving motor in the loW speed. Note that 
by setting an angular speed limitation RL in the loW speed 
mode, the lines X andY overlap each other prior to achieving 
the predetermined loW speed RL. After a time interval (i.e., 
after achieving the predetermined loW speed), the line X 
continues to climb upWard until it reaches a preset high speed 
RH. HoWever, the line Y is retained at the set angular speed 
limitation. 

FIG. 6b is a graph illustrating a second embodiment of the 
rotation speed adjustment of the driving motor from an origi 
nal high speed mode to the relative loW speed mode in the 
drive of the present invention. The curved line X represents 
the angular speed of the driving motor in the high speed mode, 
While the curved line Z represents the angular speed of the 
driving motor in the loW speed mode. Note that the lines X and 
Z change under a predetermined ratio identical to a ratio of the 
predetermined high and loW speed limitations R H, R L, respec 
tively. In other Word, the rotation speed of the driving motor 
is loWered under the predetermined ratio. 
The advantages of the disk drive of the present invention 

are as folloWs: 

(i) the rotation speed of the driving motor in the disk drive 
can be adjusted according to the user’s requirement. 
When the user needs a quiet environment and When the 
user feels the poor quality of the optical disk, the speed 
for reading the optical disk can be loWered and vice 
versa; 

(ii) adjustment of the reading speed of the pick-up head 
does not affect the normal operation of the personal 
computer since the former is completed prior to starting 
up of the operation system of the personal computer; and 

(iii) since the converter 22, the external module 30, the 
control unit 40 and the memory device 50 are already 
present in the disk drive 10, a mere installation of the 
?r'mWare 20 into the disk drive 10 by enclosing the 
converter 22 thereinto can achieve the meritorious fea 
ture of the present invention. 
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While the present invention has been described in connec 
tion With What is considered the most practical and preferred 
embodiments, it is understood that this invention is not lim 
ited to the disclosed embodiments but is intended to cover 
various arrangements included Within the spirit and scope of 
the broadest interpretation so as to encompass all such modi 
?cations and equivalent arrangements. 

I claim: 
1. A method for adjusting a rotation speed of a driving 

motor in a disk drive as a computer booting process is acti 
vated, at least comprising the steps of: 

(a) inputting an external signal into the disk drive as the 
computer booting process is activated; 

(b) converting said external signal into a predetermined 
value in such a manner to replace a default value stored 
Within a memory device by said predetermined value 
such that said memory device is eventually stored With 
said predetermined value, Wherein said default and pre 
determined values are different from each other; and 

(c) adjusting the rotation speed of the driving motor 
according to said predetermined value. 

2. The method according to claim 1, Wherein the disk drive 
includes an external panel provided With a press button, said 
external signal being inputted into the disk drive by pressing 
said press button. 

3. The method according to claim 1, Wherein said memory 
device is a non-volatile memory device and is provided Within 
the disk drive. 

4. The method according to claim 1, Wherein said memory 
device is a volatile memory device and is provided Within the 
disk drive. 

5. The method according to claim 1, Wherein said default 
and predetermined values are high and loW rotation speeds or 
vice versa. 
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6 
6. A disk drive comprising: 
a driving motor for driving an inserted optical disk; 
an external module for generating an external signal; 

a memory device stored With a default value; 

a converter linked to said external module and said memory 
device, and capable of converting said external signal 
inputted from said external module into a predetermined 
value different from said default value in such a manner 
to replace said default value by said predetermined value 
such that said memory device is eventually stored With 
said predetermined value; and 

a control unit for adjusting a rotation speed of the driving 
motor according to said predetermined value; 

Wherein said converter is activated When the disk drive is 
booting and is de-activated after detecting and convert 
ing said external signal into said predetermined value. 

7. The disk drive according to claim 6, further comprising 
an external panel having a press button, said external signal 
being generated and being inputted into said converter by 
pressing said press button. 

8. The disk drive according to claim 6, Wherein said 
memory device is a non-volatile memory device. 

9. The disk drive according to claim 6, Wherein said 
memory device is a volatile memory device such that said 
predetermined value in said volatile memory device is 
replaced by said default value When the disk drive is electri 
cally disconnected from a poWer source. 

10. The disk drive according to claim 6, Wherein said preset 
and predetermined values are high and loW rotation speeds or 
vice versa. 


